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(57) Abstract : 

PROBLEM TO BE SOLVED* To provide a surface light source device capable 
of easily adjusting chromaticitya backlight for a liquid crystal 
displayand a liquid crystal display using the backlight. 
SOLUTION: The surface light source device 1 is provided with a light 
guide body 2a reflection plate 3a fluorescent discharge lamp 4a light 
emission part Band a reflector 6. An emission light 4L emitted from the 
fluorescent discharge lamp 4 is made incident on the light guide body 2 
from an incident surface 2a of the light guide body 2and emitted from an 
emission surface 2b as an emission light 2L. The light emission part 5 
is arranged between the incident surface 2a and the reflector 6 in 
parallel with the fluorescent discharge lamp 4and emits an emission 
light 5L having a chromaticity different from that of the fluorescent 
discharge lamp 4 which is made incident from the incident surface 2a 
into the light guide body 2. 



CLAIMS 



[Claim(s) ] 
[Claim 1] 

In a surface light source device provided with a transparent material 
which has a light entering surface and a light exiting surfacea 
fluorescent lamp which countered said light entering surface and has 
been arrangedand an antenna reflector which reflects light from this 
fluorescent lamp and is entered in a light entering surface 
A surface light source devicewherein it is arranged between said light 
entering surface and said antenna reflector and said fluorescent lamp is 
provided with a light emission part which emits light from which a 
chromaticity differs. 
[Claim 2] 

The surface light source device according to claim 1 arranging said 
light emission part in the direction parallel to said fluorescent lamp. 

[Claim 3] 

The surface light source device according to claim 1 or 2 currently 
having made more greatly than an interval between said light entering 
surface and said fluorescent lamp an interval between said light 
entering surface and said light emission part. 
[Claim 4] 

A surface light source device of any one statement of claim 1 thru/or 3 
having considered said light emission part as composition which emits 
light towards said antenna reflector. 
[Claim 5] 

A surface light source device of any one statement of claim 1 thru/or 
4wherein said light emission part arranges several solid light emitting 
devices from which the luminescent color differs mutually to linear 
shape. 
[Claim 6] 

A surface light source device of any one statement of claim 1 thru/or 5 
having a radiator between said light emission part and said antenna 
reflector. 
[Claim 7] 

A surface light source device of any one statement of claim 1 thru/or 
4wherein said light emission part is further provided with a solid light 
emitting device which enters light from which it constitutes from a 
cylindrical transparent materialand said chromaticity differs to an end 
of said cylindrical transparent material. 
[Claim 8] 

The surface light source device according to claim Twherein said solid 
light emitting devices are several solid light emitting devices from 



which the luminescent color differs mutually. 
[Claim 9] 

A surface light source device of any one statement of claim 5 thru/or 
Swherein a solid light emitting device is a light emitting diode. 
[Claim 10] 

A surface light source device of any one statement of claim 1 thru/or 9 
having composition which can perform adjustment of a chromaticity of 
light emitted from a light emission part. 
[Claim 11] 

A back light for liquid crystal displays provided with a surface light 
source device of any one statement of claim 1 thru/or 10. 
[Claim 12] 

A liquid crystal display provided with the back light for liquid crystal 
displays according to claim 11. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the liquid crystal display using the back 
light for liquid crystal displays and this back light for liquid crystal 
displays which used the surface light source device and this surface 
light source device. It is related with the back light for a surface 
light source device and liquid crystal displays and liquid crystal 
display which have arranged the light emission part which emits the 
light from which a fluorescent lamp and a chromaticity differ especially 
inside an antenna reflector with the fluorescent lamp. 
[Background of the Invention] 
[0002] 

The surface light source device is used as a back light of a 
transmission type liquid crystal display. A surface light source device 
operates a liquid crystal display panel as a liquid crystal display by 
entering the transmitted light into a liquid crystal display panel from 
the back side of a liquid crystal display panel using a fluorescent lamp. 
[0003] 

Drawing 11 is a side view showing typically the outline of the 

horizontal side view of the conventional surface light source device 
used as a back light for liquid crystal displays. In the figurelO is a 
surface light source device and is provided with the transparent 



material 12the light reflector 13the fluorescent lamp 14and the antenna 
reflector (reflector) 16. Entering light of the emitted light 14L 
emitted from the fluorescent lamp 14 is carried out from the light 
entering surface 12a of the transparent material 2 to the transparent 
material 12it is emitted as the emitted light 12L from the light exiting 
surface 12b of the transparent material 12 by the reflex action etc. of 
the light reflector 13 formed in the bottom of the transparent material 
12and enters into the liquid crystal display panel 20. The transparent 
material 12 acts as the surface light source by the emitted light 12L 
from the light exiting surface 12band the surface light source device 10 
functions as a back light for liquid crystal displays. The surface light 
source device 10 and the liquid crystal display panel 20 are unifiedand 
a liquid crystal display is constituted. 
[0004] 

The current amount of the fluorescent lamp 14 decreases in the state 
where electrode temperature is lowand there is also little light 
quantity. If electrode temperature risesa current amount will increase 
and light quantity will increase. In the conventional surface light 
source device lOsince only the fluorescent lamp 14 is used as a light 
sourcethe emitted light 12L will be directly influenced by the 
characteristic fluctuation of the fluorescent lamp 14. That isthe 
luminosity of the emitted light 12L is changed by change of electrode 
temperatureand there is a problem that the visibility of a liquid 
crystal display screen falls. Since it is only a fluorescent lampthere 
is a problem that it is difficult to adjust a white balance (white 
chromatid ty) to change color balance and to give a color rendering 
effectetc. 
[0005] 

In order to solve the problem of the surface light source device using a 
fluorescent lampthe art which uses together the light emitting diode as 
a source of a fill-in flash in addition to the fluorescent lamp as a 
main light source is proposed (for exampleJP2001-135118A) . 
[0006] 

If it is in the surface light source device indicated to JP2001- 
135118AThe 1st light entering surface that enters the emitted light from 
a fluorescent lamp into one side of the two end faces where a 
transparent material counters is providedFrom having composition which 
provides the 2nd light entering surface that enters the emitted light 
from two or more light emitting diodes into an opposite hand with the 
1st light entering surface. With the 1st light entering surfacethe 
planar structure as a surface light source device — a new space is 



needed for the 2nd light entering surface of an opposite hand — becomes 

largeand there is a problem that the objects for reflection and the 

component parts for mixed colors increase in number. 

[Patent documents 1] JP2001-135118A 

[Description of the Invention] 

[Problem (s) to be Solved by the Invention] 

[0007] 

This invention is made in view of the above-mentioned problemand is a 
thing. 

A surface light source device which can perform chromatid ty adjustment 
of a whiteness degree etc. easily with the easy composition that the 
purpose puts side by side the light emission part which emits the light 
in which a fluorescent lamp differs in a chromatid ty from the 
fluorescent lamp as a main light source as a source of a fill-in flash 
to the space of **It is providing the liquid crystal display using the 
back light for liquid crystal displays and this back light for liquid 
crystal displays using this surface light source device. 

[Means for Solving the Problem] 
[0008] 

In a surface light source device with which a surface light source 
device concerning this invention is provided with a transparent material 
which has a light entering surface and a light exiting surfacea 
fluorescent lamp which countered said light entering surface and has 
been arrangedand an antenna reflector which reflects light from this 
fluorescent lamp and is entered in a light entering surfacelt is 
arranged between said light entering surface and said antenna 
reflectorand said fluorescent lamp is provided with a light emission 
part which emits light from which a chromaticity differs. 
[0009] 

If it is in a surface light source device of this inventionplane shape 
miniaturizes a fluorescent lamp and a fluorescent lamp with easy 
composition between a light entering surface and an antenna reflector 
from putting side by side a light emission part which emits light from 
which a chromaticity differsand it becomes a surface light source device 
in which change of a chromaticity of emitted light from a transparent 
material and adjustment of a chromaticity are possible. 
[0010] 

In a surface light source device concerning this inventionsaid light 
emission part is arranged in the direction parallel to said fluorescent 
lamp. 



[0011] 

If it is in a surface light source device of this inventiona light 
emission part from arranging to a fluorescent lamp and parallel. The 
homogeneity of emitted light from a light emission part in a light 
entering surface of a transparent material can be improvedand an 
operation (chromaticity changechromaticity adjustment) of emitted light 
from a light emission part to emitted light from a fluorescent lamp can 
be uniformly done covering an overall length of a fluorescent lamp. 
[0012] 

In a surface light source device concerning this inventionan interval 
between said light entering surface and said light emission part is made 
more greatly than an interval between said light entering surface and 
said fluorescent lamp. 
[0013] 

If it is in a surface light source device of this inventionsince an 
interval of a light entering surface and a light emission part is made 
larger than an interval of a light entering surface and a fluorescent 
lampbefore emitted light from a light emission part enters into a light 
entering surface of a transparent materialit is fully scattered about in 
space of an antenna reflector. When it has composition which emits 
emitted light of a plural color from a light emission partthe mixed 
colors of the emitted light of a plural color are fully carried out in 
space of an antenna reflector. Thereforethe homogeneity of emitted light 
from a light emission part and the degree of mixed colors are raisedand 
it enters into a light entering surface of a transparent material. 
[0014] 

In a surface light source device concerning this inventionsaid light 
emission part is considered as composition which emits light towards 
said antenna reflector. 
[0015] 

Since it has composition which turns emitted light from a light emission 
part to an antenna reflectorand emits it if it is in a surface light 
source device of this inventionA course until emitted light- from a light 
emission part enters into a light entering surface of a transparent 
material can be lengthened furtherthe homogeneity of emitted light from 
a light emission part and the degree of mixed colors are raised 
furtherand it enters into a light entering surface of a transparent 
material. 
[0016] 

In a surface light source device concerning this inventionsaid light 
emission part arranges several solid light emitting devices from which 



the luminescent color differs mutually to linear shape. 
[0017] 

If it is in a surface light source device of this inventionsince several 
solid light emitting devices from which the luminescent color differs 

mutually are arranged to linear shapea light emission part is 

constituted and the luminescent color is controllablecontrol of a 

chromaticity of emitted light from a light emission part can be made 

easily and precise. Since a solid light emitting device is 

used improvement in reliability and reinforcement can be attained. 

[0018] 

In a surface light source device concerning this inventionit has a 
radiator between said light emission part and said antenna reflector. 
[0019] 

Since heat generated in heat and a light emission part which are 
provided with a radiator between a light emission part and an antenna 
reflectorand are added to a light emission part from things radiates 
heat to the exterior of an antenna reflector via a radiator if it is in 
a surface light source device of this inventionA heat radiation 
countermeasure to a solid light emitting device in a light emission part 
can be performed easily and certainlyand can improve stability and 
reliability of operation of a solid light emitting deviceand 
reinforcement can be attained. 
[0020] 

In a surface light source device concerning this inventionsaid light 
emission part is constituted from a cylindrical transparent materialand 
is further provided with a solid light emitting device which enters 
light from which said chromaticity differs to an end of said cylindrical 
transparent material. 
[0021] 

Since it has a solid light emitting device which enters light which 
constitutes a light emission part from a cylindrical transparent 
materialand in which a chromaticity differs from a fluorescent lamp to 
an end of a cylindrical transparent material if it is in a surface light 
source device of this inventionit can detach and arrange to a position 
which cannot be easily influenced by heat dissipation from a fluorescent 
lamp by a solid light emitting device. Thereforethermal effect from a 
fluorescent lamp to a solid light emitting device can be reduceda heat 
radiation countermeasure to a solid light emitting device can be 
performed easily and certainlyand can improve stability and reliability 
of operation of a solid light emitting deviceand reinforcement can be 
attained. 



[0022] 

In a surface light source device concerning this inventionit is 
characterized by said solid light emitting devices being several solid 
light emitting devices from which the luminescent color differs mutually. 
[0023] 

Since a solid light emitting device is constituted from several solid 
light emitting devices from which the luminescent color differs mutually 
and it can control the luminescent color if it is in a surface light 
source device of this invent ioncontrol of a chromaticity of emitted 
light from a light emission part (cylindrical transparent material) can 
be made easily and precise. 
[0024] 

In a surface light source device concerning this inventionit is 
characterized by a solid light emitting device being a light emitting 
diode. 
[0025] 

If it is in a surface light source device of this inventionsince a light 
emitting diode is used as a solid light emitting devicecontrollability 
and reliability improve and adjustment of a chromaticity becomes easy. 
[0026] 

In a surface light source device concerning this inventionit has 
composition which can perform adjustment of a chromaticity of light 
emitted from a light emission part. 
[0027] 

If it is in a surface light source device of this inventionsince it has 
composition which can adjust a chromaticity of light emitted from a 
light emission parta desired chromaticity is realized. 
[0028] 

A back light for liquid crystal displays concerning this invention is 
provided with a surface light source device concerning this invention. 
[0029] 

If it is in a back light for liquid crystal displays of this inventionit 
becomes a back light for liquid crystal displays which can change a 

chromaticity since it has a surface light source device concerning this 
inventionand can perform adjustment of a chromatid tyand chromaticity 
adjustment of a liquid crystal display is made easy. 
[0030] 

A liquid crystal display concerning this invention is provided with a 
back light for liquid crystal displays concerning this invention. 
[0031] 

If shown in a liquid crystal display of this inventionsince it has a 



back light for liquid crystal displays concerning this inventionit 
becomes a liquid crystal display in which chromaticity adjustment is 
possible. 

[Effect of the Invention] 
[0032] 

According to this inventionsince it has composition which puts side by 
side a fluorescent lamp and a light emission part in an antenna 
ref lectorchange of a chromaticity and adjustment are possible and the 
back light for a surface light source device and liquid crystal displays 
and liquid crystal display which miniaturized plane shape with easy 
composition can be provided easily. That isthe surface light source 
device in which an advanced color management is possiblethe back light 
for liquid crystal displaysand a liquid crystal display can be 
providedand the liquid crystal display excellent in color reproduction 
nature can be realized. 
[0033] 

According to this inventionsince the homogeneity of the emitted light 
from a light emission part and the degree of mixed colors are raised and 
it can enter into the light entering surface of a transparent 
material the homogeneous high surface light source device which reduced 
the color unevenness in the emitted light from the light exiting surface 
of a transparent material (the degree of mixed colors is improved) can 
be provided. 
[0034] 

According to this inventionsince several solid light emitting devices 
from which the luminescent color differs mutually are arranged to linear 
shapea light emission part is constituted and control of the luminescent 
color can be performed easilythe surface light source device which can 
make control of the chromaticity of the emitted light from a light 
emission part easily and precise can be provided. Since a solid light 
emitting device is useda long lasting and reliable surface light source 
device can be provided. 
[0035] 

Since it has a radiator according to this inventionthe long lasting 
surface light source device which could reduce the thermal effect from a 
fluorescent lamp to a solid light emitting deviceand improved the 
stability and reliability of operation of an individual light emitting 
device can be provided. 
[0036] 

According to this inventionsince it has composition which equips with a 
solid light emitting device the position which is separated from a light 



emission partthe influence of heat dissipation of the fluorescent lamp 
to a solid light emitting device can be preventedand the long lasting 
surface light source device which improved the stability and reliability 
of operation of a solid light emitting device can be provided. Since a 
solid light emitting device is constituted from several solid light 
emitting devices from which the luminescent color differs mutually and 
it can control the luminescent colorthe surface light source device 
which can make control of the chromaticity of the emitted light from a 
light emission part (cylindrical transparent material) easily and 
precise can be provided. 
[0037] 

According to this inventionsince a light emitting diode is used as a 
solid light emitting devicecontrollability and reliability can improve 
and a surface light source device with easy adjustment of a chromaticity 
can be provided. 

[Best Mode of Carrying Out the Invention] 
[0038] 

Drawing 1 is a side view showing typically the outline of the horizontal 
side view of the surface light source device concerning Embodiment 1. In 
a figurel is a surface light source device and is provided with the 
transparent material 2the light reflector 3the fluorescent lamp 4the 
light emission part 5and the antenna reflector (reflector) 6. The 
emitted light 4L emitted from the fluorescent lamp 4 enters into the 
transparent material 2 from the light entering surface 2a of the 
transparent material 2and is emitted as the emitted light 2L from light 
exiting surface 2b of the transparent material 2 by the reflex action of 
the light reflector 3 formed in the bottom of the transparent material 
2a dispersion operation inside the transparent material 2a refractive 
actionetc. The transparent material 2 acts as the surface light source 
by the emitted light 2L from light exiting surface 2b. 
[0039] 

20 is a liquid crystal display panel which uses the surface light source 
device 1 as a back light for liquid crystal displaysand comprises two 
glass platesthe polarization versionsdiffusion boardsetc. which enclosed 
the liquid crystal. Light exiting surface 2b is usually made into plane 
shapecounters the back of the liquid crystal display panel 20and is 
arranged. The surface light source device 1 acts as a back light for 
liquid crystal displays by this arrangement. A liquid crystal display is 
constituted by the surface light source device (back light for liquid 
crystal displays) land the liquid crystal display panel 20. 
[0040] 



The fluorescent lamp 4 is a tube-likecounters the light entering surface 
2a of rectangular shapeand is arranged. In the length directionby 
entering uniformly the emitted light 4L from the fluorescent lamp 4 into 
the light entering surface 2athe fluorescent lamp 4 is constituted so 
that the uniform emitted light 2L may be emitted from light exiting 
surface 2b. The antenna reflector 6 reflects the light (emitted light 
4L) emitted towards all the the tube-like circumference directions from 
the fluorescent lamp 4condenses to the light entering surface 2aand it 
is considered as the composition which counters the light entering 
surface 2a and is arranged so that the emitted light 4L can be 
efficiently entered into the transparent material 2. 
[0041] 

Between the light entering surface 2a and the antenna reflector 6the 
light emission part 5 counters the light entering surface 2ais 
arrangedand is considered as the composition which emits the emitted 
light 5L which is the light of a chromaticity which is different in the 
fluorescent lamp 4. The light emission part 5 is arranged in parallel to 
the fluorescent lamp 4. The light emission part 5 arranges two or more 
solid light emitting devices to a band-like substrateand is 
constitutedfor example. The light emission part 5 can do uniformly an 
auxiliary operation (chromaticity changechromaticity adjustment) of the 
emitted light 5L to the emitted light 4L by arranging in parallel to the 
fluorescent lamp 4 covering the overall length of the fluorescent lamp 4. 
As two or more solid light emitting devicesa light emitting diode 
(LED) electroluminescence (EL) etc. are applicable. As the luminescent 
color of a solid light emitting deviceredgreenblueetc. which are the 
three primary colors of light can be used. 
[0042] 

In the light emission part Snot only control of the chromaticity of a 
specific color but adjustment of a broad chromaticity is attained by 
having composition which can adjust a chromaticity using a plural color. 
Adjustment of a chromaticity is performed by controlling the current 
sent through the light source (un-illustrating) providedfor example in 
the light emission part 5. The light emission part 5 comprises not only 
when using a plural colorbut monochromeand can also be used as the 
surface light source device 1 which can emphasize a specific color. 
[0043] 

For examplewhen the fluorescent lamp 4 has variation in a whiteness 
degreethe variation in the whiteness degree in the emitted light 2L of 
the surface light source device 1 can be canceled by emitting the 
emitted light 5L of a proper chromaticity from the light emission part 5 



as a source of a fill-in flash. When raising the color temperature of 
the display screen of a liquid crystal displayfor examplethe luminosity 
of a blue solid light emitting device is raised. Thusby changing and 
adjusting the chromaticity (luminescence intensity) of the light in the 
light emission part 5 used as the source of a fill-in flashwhere the 
fluorescent lamp 4 is operatedand changing the chromaticity of the 
emitted light SLWithout making it changethe dynamic range (span of 
adjustable range of the foreground color of a display screen) of the 
liquid crystal display panel (display screen) 20 can change the 
chromaticity of a display screenand can obtain the display screen of a 
desired chromaticity. 
[0044] 

The plane view of the surface light source device 1 concerning 
Embodiment 1 is the same as that of the plane view of Embodiment 2and 

abbreviationand he can understand it with reference to drawing 3 
mentioned later. That isit becomes the plane view in the state where the 
fluorescent lamp 4 and the light emission part 5 lapped in drawing 3 . 
[0045] 

Drawing 2 is a side view showing typically the outline of the horizontal 
side view of the surface light source device concerning Embodiment 2. 
Drawing 3 is a top view showing typically the outline of the plane view 
(state seen from the direction of arrow A of drawing 2 ) of the surface 
light source device in drawing 2 . Basic constitution is the same as that 
of the surface light source device 1 of Embodiment lidentical codes are 
given to identical parts and detailed explanation is omitted suitably. 
[0046] 

The surface light source device 1 concerning Embodiment 2 has made more 
greatly the interval d2 between the light entering surface 2a and the 
light emission part 5 to the interval dl between the light entering 
surface 2a and the fluorescent lamp 4. By enlarging the interval d2 as 
compared with the interval dlbefore the emitted light 5L emitted from 
the light emission part 5 enters into the light entering surface 2ait is 
fully scattered about in the space of the antenna reflector 6and in the 
case of a plural colormixed colors are fully carried out. The 
homogeneity of the emitted light 5L and the degree of mixed colors which 
enter into the light entering surface 2a can be raised by fully being 
scattered about and carrying out the mixed colors of the emitted light 
5L in the space of the antenna reflector 6. Since the color unevenness 
of the emitted light 5L can be reduced (the degree of mixed colors is 
improved) the homogeneous high chromaticity adjustment to the emitted 
light 2L is attained. The mixed-colors operation is effective especially 



when the plural color from which a color differs is made to emit 
mutually simultaneously as a light (emitted light 5L) of the light 
emission part 5. 
[0047] 

Although the light emission part 5 shows the example ( drawing 3 ) unified 
in the length direction like the fluorescent lamp 4it may be divided 
into plurality by proper length. It can applyalso when the light 
emission part 5 is dividedthe fluorescent lamp 4 is long and unification 
of the light emission part 5 is difficult. 
[0048] 

Drawing 4 is a side view showing typically the important section outline 
of the horizontal side view of the surface light source device 
concerning Embodiment 3. Since basic constitution is the same as that of 
the surface light source device 1 of Embodiment 1 and Embodiment 2only 
an important section is shownidentical codes are given to identical 
partsand detailed explanation is omitted suitably. It cannot be 
overemphasized that the plane view of the surface light source device 1 
concerning Embodiment 3 is expressed as drawing 3 of Embodiment 2 to the 
approximately said appearance. 
[0049] 

The surface light source device 1 concerning Embodiment 3 is considered 
as the composition which turns the emitted light 5L from the light 
emission part 5 to the antenna reflector 6and emits it. That issince the 
emitted light 5L emitted from the light emission part 5 will enter into 
the light entering surface 2a after being reflected by the antenna 
reflector 6before the emitted light 5L enters into the light entering 
surface 2ain the space of the antenna reflector 6the mixed colors of it 
are fully carried outand it is equalized. 
[0050] 

For exampleeven when the interval between the light entering surface 2a 
and the light emission part 5 is made the same as that of the case of 
Embodiment 1 and Embodiment 2. Since the course (light emission part 5- 
antenna reflector 6-light entering surface 2a) in the space of the 
antenna reflector 6 of the emitted light 5L becomes longer than the 
course (light emission part 5-light entering surface 2a) in the case of 
Embodiment 1 and Embodiment 2The homogeneity of the emitted light 5L 
which enters into the light entering surface 2aand the degree of mixed 
colors can be raised furtherand a still bigger effect is acquired. 
[0051] 

Drawing 5 is a side view showing typically the important section outline 
of the horizontal side view of the surface light source device 



concerning Embodiment 4. Since basic constitution is the same as that of 
the surface light source device 1 of Embodiment lonly an important 
section is shownidentical codes are given to identical partsand detailed 
explanation is omitted suitably. 
[0052] 

The surface light source device 1 concerning Embodiment 4 forms the 
radiator 7 between the light emission part 5 and the antenna reflector 6 
to the surface light source device 1 of Embodiment 1. The radiator 7 is 
stuck to the light emission part 5 and the antenna reflector 6and can 
emit the heat which the heat and light emission part 5 the very thing 
which are emitted to the light emission part 5 from the fluorescent lamp 
4 generate to the exterior of the antenna reflector 6. Heat can be 
radiated in the solid light emitting device with which the light 
emission part 5 is providedand the luminescent characteristic of a solid 
light emitting device is made stability more. That issince the operating 
characteristic of a solid light emitting device can be stabilizedthe 
stable emitted light 5L can be emitted and the reliability of a solid 
light emitting device (surface light source device 1) can be improved. 
[0053] 

Drawing 6 is a side view showing typically the important section outline 
of the horizontal side view of the surface light source device 
concerning Embodiment 5. Since basic constitution is the same as that of 
the surface light source device I of Embodiment 2only an important 
section is shownidentical codes are given to identical partsand detailed 
explanation is omitted suitably. 
[0054] 

The surface light source device 1 concerning Embodiment 5 forms the 
radiator 7 between the light emission part 5 and the antenna reflector 6 
to the surface light source device 1 of Embodiment 2. The radiator 7 is 
stuck to the light emission part 5 and the antenna reflector 6and can 
emit the heat which the heat and light emission part 5 the very thing 
which are emitted to the light emission part 5 from the fluorescent lamp 
4 generate to the exterior of the antenna reflector 6. Heat can be 
radiated in the solid light emitting device with which the light 
emission part 5 is providedand the luminescent characteristic of a solid 
light emitting device is made stability more. That issince the operating 
characteristic of a solid light emitting device can be stabilizedthe 
stable emitted light 5L can be emitted and the reliability of a solid 
light emitting device (surface light source device 1) can be improved. 
[0055] 

Drawing 7 is a side view showing typically the important section outline 



of the horizontal side view of the surface light source device 
concerning Embodiment 6. Since basic constitution is the same as that of 
the surface light source device 1 of Embodiment 3only an important 
section is shown identical codes are given to identical partsand detailed 
explanation is omitted suitably. 
[0056] 

The radiator 7 is formed between the light emission part 5 and the 
antenna reflector 6 to the surface light source device 1 concerning 
Embodiment 6and the surface light source device 1 of Embodiment 3. The 
radiator 7 is stuck to the light emission part 5 and the antenna 
reflector 6and can emit the heat which the heat and light emission part 
5 the very thing which are emitted to the light emission part 5 from the 
fluorescent lamp 4 generate to the exterior of the antenna reflector 6. 
Heat can be radiated in the solid light emitting device with which the 
light emission part 5 is providedand the luminescent characteristic of a 
solid light emitting device can be made stability more. That issince the 
operating characteristic of a solid light emitting device can be 
stabilizedthe emitted light 5L where ** was stabilized can be emittedand 
the reliability of a solid light emitting device (surface light source 
device 1) can be improved. 
[0057] 

Drawing 8 is an exploded perspective view showing the example of a light 
emission part typically. The light emission part 5 is provided with the 
pillar-shaped lens part 52 which has a rectangle part which counters the 
band-like wiring board 51 and the wiring board 51. The sectional shape 
of the lens part 52 can change suitably semicircular statethe shape of a 
half-ellipsethe trapezoidal shape that gave curvature to the corneretc. 
On the wiring board 51two or more light emitting devices (the solid 
light emitting device 51R which emits light in redthe solid light 
emitting device 51G which emits light in greenthe solid light emitting 
device 51B which emits light in blue) are arranged at plurality and 
linear shaperespectively. As the wiring board 51the resin substrate 
excellent in heat resistance and insulation is suitable. As the solid 
light emitting devices 51R51Gand 51Bthe light emitting diode (LED) was 
used from the ease of mountingthe ease of emission controlthe stability 
of the luminescent colorthe controllability of the chromaticityetc. 
[0058] 

Although what is necessary is just to raise the packaging density of the 
solid light emitting devices 51R51Gand 51B in order to obtain the more 
uniform emitted light 51Lpackaging density is determined in 
consideration of an optical propertythe power consumption 



character isticetc. which are demanded as a surface light source device. 
It is also possible to make the solid light emitting devices 51R51Gand 
5 IB into plural linessuch as two rows ( drawing 8 ) and three etc. rows. 
Under the present circumstancesin between sequencesit is preferred from 
a homogeneous point of the emitted light 51L to shift suitably the 
position of the solid light emitting devices 51R51Gand 51B. 
[0059] 

The emitted light 51L emitted from the solid light emitting devices 
51R51Gand 518 can improve homogeneity further by the lens part 52 as 
compared with mixed colors and the case where it is spread and the lens 
part 52 is not usedand can emit the emitted light 52L (emitted light 5L) . 
The homogeneity of the emitted light 5L can be further improved by 
covering resin for light scattering on the surface of the solid light 
emitting devices 51R51Gand 51B. 
[0060] 

Since the solid light emitting devices 51R51Gand 518 are arranged to 
linear shape and a light emission part is constitutedit can be 
considered as the light emission part 5 which countered the fluorescent 
lamp 4and an operation of the light emission part 5 can be made into 
sufficient thing. Since the emitted light 51L emitted from the solid 
light emitting devices 51R51Gand 51B by controlling luminescence of 
several solid light emitting devices 51R51Gand 51B from which the 
luminescent color differs mutually is easily controllablecontrol of the 
chromaticity of the emitted light 52L (emitted light 5L) can be made 
easily and precise. 
[0061] 

By adjusting suitably the current sent through the solid light emitting 
devices (light emitting diode) 51R51Gand 51Bcontrol of luminescence of 
the solid light emitting devices 51R51Gand 51B is possibleandtherebycan 
adjust the chromaticity of the emitted light 52L (emitted light 5L) . 
Since a solid light emitting device (light emitting diode) is 
usedimprovement in reliability and reinforcement can be attained. It is 
good also as composition which can also have one composition of the 
solid light emitting devices 51R51Gand 518 when changing and adjusting 
the chromaticity only about monochromeand makes only either emit light. 
[0062] 

Drawing 9 is an exploded perspective view showing other examples of a 
light emission part typically. The light emission part 5 is provided 
with the cylindrical transparent material 53the solid light emitting 
device 54R which emits light in redthe solid light emitting device 54G 
which emits light in greenand the solid light emitting device 54B which 



emits light in blue. The emitted light 54L emitted from the solid light 
emitting devices 54R54Gand 54B can enter into the end 53t of the 
cylindrical transparent material 53and can emit the emitted light 53L 
(emitted light 5L) to the radial direction of the cylindrical 
transparent material 53. As the solid light emitting devices 54R54Gand 
54Bthe light emitting diode (LED) was used from the ease of mountingthe 
ease of emission controlthe stability of luminescent chromaticityetc. 
[0063] 

Since the emitted light 54L emitted from the solid light emitting 

devices 54R54Gand 54B by controlling luminescence of several solid light 
emitting devices 54R54Gand 548 from which the luminescent color differs 
mutually is easily control lablecontrol of the chromaticity of the 
emitted light 53L (emitted light 5L) can be made easily and precise. 
Since a solid light emitting device is usedimprovement in reliability 
and reinforcement can be attained. When changing the chromaticity only 
about monochrome it can also be considered as monochrome. 
[0064] 

The cylindrical transparent material 53 prevents generating of a 
luminescent lineand although it is preferred to consider it as the round 
bar shape which can emit the uniform emitted light 53L (emitted light 
5L)a section may be carried out like the shape not only of a perfect 
circle (it is round) but an ellipse. Although it may be made to emit the 
emitted light 53L (emitted light 5L) to a radial omnidirectionit may 
provide a semicircle tubed reflector in the periphery of the cylindrical 
transparent material 53and may give directivity. 
[0065] 

Since the light emission part 5 is constituted from the cylindrical 
transparent material 53 and emitted light 54L from the solid light 
emitting devices 54R54Gand 54B is considered as the composition which 
enters into the end 53t of the cylindrical transparent material 53It can 
detach and arrange to the position which cannot be easily influenced by 
the heat dissipation from the fluorescent lamp 4 by the solid light 
emitting devices 54R54Gand 54Band the heat radiation countermeasure to a 
solid light emitting device can become easyand can improve the stability 
and reliability of operation of a solid light emitting deviceand 
reinforcement can be attained. 
[0066] 

Drawing 10 is a key map showing the example of the liquid crystal 
display concerning this invention considered as the composition which 
can adjust luminosity and a chromaticity using the surface light source 
device concerning this invention. The surface light source device 1 used 



for a liquid crystal display is the same as the surface light source 
device 1 in Embodiment 1 thru/or Embodiment 6identical codes are given 
to identical parts and detailed explanation is omitted. 
[0067] 

It is unifiedand the surface light source device 1 and the liquid 
crystal display panel 20 are stored and mounted in the case 21 of a 
liquid crystal display. The bottom (the liquid crystal display panel 20 
sidean opposite side) of the case 21 is countered at the light reflector 
Sand the window part 21a for photodetection is formed. From the window 
part 21a for photodetectionthe leak light 21L revealed via the light 
reflector 3 is emitted to the exterior of the case 21. In the exterior 
of the window part 21a for photodetectionthe luminance sensor 22 and the 
chromatid ty sensor 23 are arranged. The leak light 21L has luminosity 
and a chromaticity measured by the luminance sensor 22 and the 
chromaticity sensor 23. The measurement result in the luminance sensor 
22 is inputted into a brilliance-control means 24 to adjust the 
luminosity of the fluorescent lamp 4 (feedback) and adjusts the 
luminosity of the fluorescent lamp 4. The measurement result in the 
chromaticity sensor 23 is inputted into a brilliance-control means 25 to 
adjust the luminosity of the light emission part 5 (feedback) and adjusts 
the luminosity of the light emission part 5. 
[0068] 

The brilliance control of the fluorescent lamp 4 and the brilliance 
control of the light emission part 5 can adjust the luminosity of the 
emitted light 4Land the chromaticity of the emitted light 5L to a 
desired value. Since the emitted light 2L which enters into the liquid 
crystal display panel 20 by adjusting the emitted light 4L and the 
emitted light 5L can be adjusted to desired luminosity and 
chromaticitythe liquid crystal display which has desired luminosity and 
chromaticity is realizable. It cannot be overemphasized that what was 
shown in drawing 8 and drawing 9 as the light emission part 5 can be 
used. 

[Brief Description of the Drawings] 

[0069] 

[Drawing l] It is a side view showing typically the outline of the 
horizontal side view of the surface light source device concerning 
Embodiment 1. 

[Drawing 2] It is a side view showing typically the outline of the 
horizontal side view of the surface light source device concerning 
Embodiment 2. 

[Drawing 3] It is a top view showing typically the outline of the plane 



view (state seen from the direction of arrow A of drawing 2 ) of the 
surface light source device in drawing 2 . 

[Drawing 4] It is a side view showing typically the important section 
outline of the horizontal side view of the surface light source device 
concerning Embodiment 3. 

[Drawing 5] It is a side view showing typically the important section 
outline of the horizontal side view of the surface light source device 
concerning Embodiment 4. 

[Drawing 6] It is a side view showing typically the important section 
outline of the horizontal side view of the surface light source device 
concerning Embodiment 5. 

[Drawing 7] It is a side view showing typically the important section 
outline of the horizontal side view of the surface light source device 
concerning Embodiment 6. 

[Drawing 8] It is an exploded perspective view showing the example of a 
light emission part typically. 

[Drawing 9] It is an exploded perspective view showing other examples of 
a light emission part typically. 

[Drawing 10] It is a key map showing the example of the liquid crystal 
display concerning this invention considered as the composition which 
can adjust luminosity and a chromaticity using the surface light source 
device concerning this invention. 

[Drawing 11] It is a side view showing typically the outline of the 
horizontal side view of the conventional surface light source device 
used as a back light for liquid crystal displays. 
[Description of Notations] 
[0070] 

1 Surface light source device 

2 Transparent material 

2a Light entering surface 
2b Light exiting surface 
2L Emitted light 

3 Light reflector 

4 Fluorescent lamp 
4L Emitted light 

5 Light emission part 
5L Emitted light 

6 Antenna reflector (reflector) 

7 Radiator 

51R51Gand 51B Solid light emitting device (light emitting diode) 
53 Cylindrical transparent material 



54R54Gand 54B Solid light emitting device (light emitting diode) 
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[Brief Description of the Drawings] 
[0069] 

[Drawing l] It is a side view showing typically the outline of the 
horizontal side view of the surface light source device concerning 
Embodiment 1. 

[Drawing 2] It is a side view showing typically the outline of the 
horizontal side view of the surface light source device concerning 
Embodiment 2. 

[Drawing 3] It is a top view showing typically the outline of the plane 
view (state seen from the direction of arrow A of drawing 2 ) of the 
surface light source device in drawing 2 . 

[Drawing 4] It is a side view showing typically the important section 
outline of the horizontal side view of the surface light source device 
concerning Embodiment 3. 

[Drawing 5] It is a side view showing typically the important section 
outline of the horizontal side view of the surface light source device 
concerning Embodiment 4. 

[Drawing 6] It is a side view showing typically the important section 
outline of the horizontal side view of the surface light source device 
concerning Embodiment 5. 

[Drawing 7] It is a side view showing typically the important section 
outline of the horizontal side view of the surface light source device 
concerning Embodiment 6. 

[Drawing 8] It is an exploded perspective view showing the example of a 

light emission part typically. 

[Drawing 9] It is an exploded perspective view showing other examples of 
a light emission part typically. 

[Drawing 10] It is a key map showing the example of the liquid crystal 
display concerning this invention considered as the composition which 
can adjust luminosity and a chromaticity using the surface light source 
device concerning this invention. 

[Drawing 11] It is a side view showing typically the outline of the 
horizontal side view of the conventional surface light source device 
used as a back light for liquid crystal displays. 
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